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(57) Abstract: A negative electrode 
for a secondary cell which comprises a 
negative electrode collector (la) and, 
formed thereon in the following order, a 
first layer comprising carbon as a primary 
component (a carbon layer 2a) and a 
second layer comprising particles having 
a theoretical capacity greater than that 
of graphite (a Li occluding layer 3a), 
wherein the second layer also comprises 
an another element having a theoretical 
capacity not greater than that of graphite. 
The above particles having a theoretical 
capacity greater than that of graphite 
allows the achievement of an improved 
capacity and an elevated operation 
voltage, and the another element allows 
the suppression of the expansion and 
shrinkage of the electrode associated with 
charge and discharge of the cell, which 



^ results in the suppression of the deterioration of the capacity of the cell due to the repeat of charge and discharge. 
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z. L\z^v) ^ ±mm 2 m^^^^^^zmni^:^^ ^urnvTzm-^iz 

20 H ^ 1" ^ o 

zSWcmt ^ z ii(DX ^ ^lEM t . ±t^=i:knftmM.U^ 

t^jEmo^mizMm-^nrcnmnt^mm-r^o zrnz^r) . 1^ 
25 zL'Amm^n ^ z ti!)^-^m ^ , 
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\z \t 6 0 u m m <D m m \^ Tc o ^mm 2 a \t. m^. n-p^ 

^ jv - 2 - \d u \^ > \zmM-^ ntc^ ^) y y ih\£ V > 

5 mu) . mnn^u ^ ^ - 7. h '^\zm^ v-ft^ (D ^M.mM^i^ 

m Tc h i m 3 a iz ^ ^ n ^ M M t V X \t . m 2 \zm 

10 mmm (mmun 5 a) ^mnrch(Dx$>^o :^mmm\zi3\,^ 
X . mmm immum 5 a) t^s ina^ (l i ^mttn 4 a) 

15 'g-bfe'bc^^^mMaaJilc^^^b, IS;i^$i±^;ia:Jca;D2 
timm(D-L i ®1?®3 a ^^rnVTzo 

mti^mv . mm^mn 1 5 aiuxt*. 1 0 0 timmoi. i 

\t. EC/DEC=3 : 7©iiJ'&T^'&bfc'fe<DfC^j#ii«i:U 
TL i PF.^lmo I X h h fSi ^ ^ v \Zi\i ^ Tc % <D ^ m V Ta o 

25 (^mm 2) 

siT\zm 1 ^0mvxmfikm2 tcovixmBj-r^o 

atcfril OMmj?©^?gSrfflVifco M^M2 a 
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mu) > mmn^u ^ ^ - 7. h '^\zM^ V fc h (D ^M.mmmi^ 

S i ::i -T- ^ > ^ Tzum^ 2 ummm VX f^mVTco ^ 

mu'f'izM i^xmmm^z ^ V) s ii^ (l i ^^um) 4 a^ts 

10 - 2 - If D U H > ^ b U -fb bf :n U > > S « # 

"tirSJlttCkD 2 MinjSOL i ®ji5M3 a<&?^^bfco 

^TclEmmmi^ 1 4 a^ibXft^ 2 0 jLtmj¥(DT;i/5nr>A 
fi&^fflb.iE^««^M15atbT«> QOMm/Pt^Li^.i 
15 Mn^O^^fflVifco -fe/^l/-i5' 1 6 alC«3l?UyDtfV'><h:^ 

\t. EC/DEC=3 : 7(Df!l'&T^'&b:fet>(Df;i3^itl^tb 
TL i PF^trlmo l/Li:;'5;'5<fc-5tcSq;^;^'b©Sr^fflb:t, 

20 W'lffitr^Mbi^o 
( ^ 3 ) 

^mmni^ 1 8L\z\t. 1 2timm(omm^m\^^. mmmia^zJi^ 
4 0 iimm (D mm . h i ^mm 3 a \z)fL 1 ^mun 4 a i::^ 
25 ^ s i om.'f' tmrnum 5 a tfsi^ mmw^^m-^ i^fcum^ 
2 ummm vx i^m^i^ ft o m 1 2 \fL i ^mm 3 a ^m^.-t- ^ 
m.i^(Dmmm^^-f o mmum 5 aus i j^^^h^^s • ir^^ 
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5 f^mun 4 a t vx s i 0^=^^ m^'^ . ^ m r) ^mmum 5 

)v- 2 - tf P u \^ yizmrnvTc-^v y y V > tmmH 
^M^^- y^ h ^\zw^ vxm^ V . 1 0 p,mm<o'L i ^mm 

3 a ^m^htzo 

10 lEm^^n\Z\'X 1 0 OMmffcOL i CoOj^^fflVifc, il/'^l/ 

— ^ic«^u \du>t'^^jj:.^u>ffimvtizmf3i'Drc%(D 

15 (iti^mi) 

j^T\zm 4 ^mmvx]t^m 1 izrDi^^xwi.mt^o 

M BMni^ 1 h \z ^-i. 1 0 UL m m <D m ^ o M.®Mni^ 

1 b±tcj¥$ 5 0 ULm(DM.mm 1 3 h ^ m ^ V tc o M.Mm 1 3 
b lib, U n >Ji^^ 12b> N-p^^;V-2 

20 - tf D 'J H > t ^ ^ b 7}^ U :7 -fb n u -7^ > ( ^ « # ) . m 
«##3t^&^ — X bt^tcil'&bfc'bo^^^mm^l b±lc^ 

S»itT9 : l<hbfe„ :^@mm'f*:lb, iE@^m#^14b, 

lEM^i^Misb, -k/iw — iS7i6b, mmt^iz-o \^>x \tm^ 

25 
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m 1 















93 % 


92 % 


92 % 


81 % 


EE 


3.74 V 


3.74 V 


3.73 V 


3.45 V 



m 2 (Dnm\t 0 . 2C*S:«^{::3. 7 4 Y -l^ $> -d rcti^ . |:k^^!|l 

MUMni^ 1 ajc«i 0 ummomf^^m^^rco m^m 2 a 

15 >c 5^ - 2 - tf P 'J H > ^ ^ U ^ 'J :7 ^yft tf n U X > ( ^ 
^;/c. Li®)iSji3a(C#*n§^@§PM«hbTJ*> m 2 \Z 

^•^n^i^^'^m^^rco ^<DU^\t. i mMun 4 & t vx 

8 tim(D ±mn^ ^ N-^5^;i/- 2 - t!D«J \^ >izmMi^rc^ 
U:7^;/'fbifnU7^>, Saft#*t^?i-&b. ^-xh±icb;fe 

fe(^;^^12 a ±\zm^ V . ^m-^^^Z.ii\Z^V) 2 MmJ?© 
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mns a) \ts i (L i ^m.um 4 a) (Df^m - u^^-m 

-eafeD. mmy i s i m.^ + ^M) xioo (voi%) \z^ 

tS^-l^fflb^ lEJ^^StJKl Sa^bTJi. 9 Ojamj?©L i^., 

EC/DEC=3 : 7(Df!l'&T?g'a'b;'c'fo(Z)}c:^itM<hbTL 
iPFe^&lmo lX-Ltf3:^^^\Z-}}\\^rch<D^^miyrco 



^ 2 



jgfflf*rJ|6t/ ( L i ® iSo 
3ieH- 1^ » *J 3{Bf ) 

[ Vol%] 


[ mAh] 


[ % ] 


0 


7 50 


55 


0.01 


7 50 


61 


0.05 


7 50 


70 


0 . 1 


750 


81 


0 . 5 


750 


82 


1 


7 50 


83 


5 


745 


83 


10 


740 


84 


1 5 


735 


84 


20 


730 


83 


3 0 


7 20 


83 


40 


710 


82 


4 5 


7 0 5 


83 


50 


7 00 


84 


5 5 


695 


84 


6 0 


690 


83 


70 


680 


83 
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i7 jv^^iz-D \f^x ^t. 3 0 0 ^ ^ )v (D ^ mm w ^ 
5 (3 0 0'^'ii7)]^'^(Dtkm^myi^mtk^^mxi o o 

m^M iz n ^ mm (D ^ tb ^ w\ ^ 0 . i %&.±-v$>^m^iz 

S o 

\z n ^ m m <D ^ tb ^ w\ -^^ 5 o % ^mx ^ l . 
20 m 5 t:mm X . Mmm^i^ i c \z\t i o ummcomm ^ m 

25 ^Xi^mVfzo 

4 a t i^x (D s i m."^ ^ ^ mmun^i^x(D^m'^'?t^ 
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Olgt^SrfflVifeo ±IB©m^. N - - 2 - tf D U H > 

6 c ^Wti-^Tco 

^fcJEmMni^ 1 4 c tVX\t. 2 0 i!zm;*(DT;W^nC7A 

fisr^sgfflu, lEm^mn 1 s c ibT«> i o o uLmm<D i. i 

10 l.lMn204^fflVifco -fe/1l/-^16ctCJi7}?U:/Otfl/> 

Tt*, EC/'DEC=3 : 7 0Sil'&T?l'&b;^'b(Z){C^jt^ti: 
bTL iPFe^lmo ly-LtfSi^^oiZlXi^rchO^^mV 

( H !^ «n| 6 ) 

m> N - >^ 5^ ;u - 2 - tf D u H > fd ^ ill b U :7 -/ tf - U 
^> (.mmM) . »«#-^**<fc^-Xb5|^t'ii-&b;/S:%>©^:a 
@^m#i cJiic^^b. ii:^$-frTf^Mbfe, 

25 *feL i®lgM3cfc'^^nsA«l«!5:terd::bT«> L i^M 
*JJ|Sf4atbTOSit> miKJferJ^SaiibTOFe®'^^!^ 
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^ Z. t \z j;: 2 ummo h i ^MM S c ^m^htc o $e>lc 

L 1 WlJ^M 3 c (D±\Zh i 2o^mM^'^^^t\z^y). B^m 

5 lMm©LiMJiE)i6c$^l'tfe. 

^fcIEM^m#l 4 c t \t. 2 0 MmJ?OT;l/^3:'>A 
fS^'geffll✓^ JEMf^^n 1 5 c tbTti. 8 5 iimm<D-L i C 

10 EC/DEC=3 : 7 <D m ^ X m ^ tc % <D \Z-^^ m. t I. X I. 
i PF65^1mo l/'Li:}^^J;-5lcjjn;^fc'foa)^^fflU;/to 

(mmm7 ) 

\t 5 0 jttmm^Aitllii, L i ^MM 3 c \t^i^^m 1 fJim<D 
L i®^5|i^!^4 a.X h ^ S i 0^m«#i^5 a(DF e;?>^e>/^cJ:§ 

^^m."^^ 3 ummmvxi^mvrco mmun^-^^i^ i mmmn 

20 b T N - 5^ Jl/ - 2 - t! n u F > ^ ^ b ^ U :7 ^yfb t' - U 

5^>i:^«#^3ii?r<&^*-x hV^izm'^vrc^<D^M.mMni$^i 

^S#-^5|5J^^ — X ht^lC^g'&bT^ eic^^b, 2 Atmj?© 
25 1 i®MM3 c?&?^fiKbfeo L i®m«3 c±Ic:«^oTjS&^« 
S:^i*t"§L iM^S6 c ^i'5:SL i 20S:1 timM^ l^T^^o 
lEm^^M\Z\t 8 5 nmmo) -L i Co02<£rfflVi;^c -fe/tl/ 
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t V X \ iFFQ^inxrchcD^mmi^tco z. <d ^ fs: 
5 (it^m2) 

o 

MUMni^ 1 d ±\Z\tm-^ 4 5 ULTcKOMUm l 3 d$?^^b 

10 Tco M.mm 1 3 d\t. mmrnxmrnvr^s (¥i^5gtgi 
II m) s mM^tvxn-}^^)i-2-}du^j]^y\zmMvrc^ 

h <D ^ M-MMnw 1 d ±\zm^ iy . ^m-^'^xi^mvr^o 
\z. m 1 3 d 0 ± iz L i ^ m m ^ z t iz ^ V . mm i 
15 iimcD-Lii^mmed^m^vrco 

jE@^m#14d^ iEM«#>®l 5d. ± U — ^ 1 6d> 

^n^'nil^^J4lc43tt'§>iEMSm#:i4c. lEM 

20 ^ 3 







*^^J 6 




it mm 2 




9 5% 


95% 


95% 


9 5% 




3 . 75V 


3.75V 


3 . 74V 


3 . 45V 



b fc o 
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UMM 1 e \Z \t 1 0 tJL m m (D m ^ ^ ^ tz . j^^»2e 

^ ^ )], - 2 - \d u ^) }^ > \zmmvrz^ ^) y y :=• ^ > 

^Tc-L i ®.mm S e \Z'Z:>\^^X\t. mmm 2 \Z ^ ^ 1. i 

I. i 3 e (D ±\Z. Si^mm-^^^^tkz^K) 

15 J!ilitlOOnm<7)'4»^S7eS:J^^b:^, ^ M 7 e 

SfeiE@^m#l 4 e tVXU. 2 0 Mmj?(7)T;i/5:n>^A 

O.^fflV^fe, •fe/1W-^5^16e^c:«3l?U•/Dt^^'>^:>^?Ux5" 
20 l/>d^*«i|^tca:^orcfe(D^^£fflb> EC/DEC 

-Iffi 43 ;^ o /c o 
( ^ li£ 7 ) 

25 JJATlCl, gI7&#MbT2^^M««JtCOViTiii«t-So 
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^ ^ ;p _ 2 - t! o U F > id ^ ^ b # U 7 <b H n U X > 

^Tc. h i ^mm 3 e \z^^n^^m^u tiyx\^. him 

10 mmoh i mMM S e ^mf^VTco ±m^mW.'?U±mh i m 

S o 

z.t\z^y)^mm7e^m^vnio ^tc. ^mm 7 e ±\z\t^ 

*;^ciEa^m#:l 4 e i:bT«, 2 0 Mmi*®T;W5:^'^A 
fgS-eefflb, lEMfi&'^Sl 5 etCjAl 1 5 u mm Oh i^.^Mn^ 
0,^ffiVifc» ■fe/IU-iJ' 1 6 e \z\f^ Zf u \f U > t-^ V 

20 i/>5{>^«j|^i;im?^ofc'fe©^^fflb, mm^\z\tEcyDEc 

^ :^ ^ fSi ^ fc o 

25 uT\z. m 7 ^mmhx:^mmm\z-o\f^x^m'r ^ o 

M.UMM^ 1 e \z\t 1 0 MmJ?0^?i^fflVifeo M^M2 e 
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- 2 - tf P U H > |g jli b U :7 -fk; If n u > , ^ m # 

L i®^®3 e±JCL ijO-B^Oj-S i O 

tUTL i F<S:1 Atm^^^-frfc, 

* feiE@^«#^ 1 4 e i b T t*. 2 0jamff©T;i/5— 

l/>J&«M^^Jca3S:o;fet><^<lr^fflb> Id « EC/DEC 

= 3 : 7-T?®'B'bfefe(Dle:^jt*ti:bTL i PFe^jfin;lfe«b<D 
<^^5efflb;^o ;i©i:575::feri^/{)^e,mm^f^Mblt^'fb##'I4W 
fifi ^ *5 d ^ . 
( Jt UE 3 ) 

eAT^C, EI8Sr#RibTtt;|{^^J3tc:'OViTiJaHJ-r^o 

1 f±l::«l?$4 5j[im(©^@)ii 3 f&?^^Kb:'5:. 
3 f«> ^mmT%l^l^b/bS (^l^Jfe^lMm) , 

$?rtbT:N-p^^;i/-2-tfnUH>tC^j^bfe7l^U7^;/'fbt' 
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sfc, ^mm 1 3 f ±\z\tx y ^ V > 'if ^ ^ mm 1 0 

At m ^ if c? it: :^ o 

I 5 e, — 1 6 e tW\U<DitU\z\^s iSJB^Wc 



4 









^^^J 1 
0 


itmm 3 


150 m ^ « ^ ^ 


99% 


98% 


98% 


98% 




3 . 75V 


3 . 75V 


3.75V 


3 . 45V 


( 3 0 0 it ^ -JV 


85% 


83% 


82% 


52% 



m^nfsi^ X ^ ^ . •f)^'D'^mm7e^m^x\^^^r:iisbs m^m 
15 6 ^ ^xS7 (D mm.<D^m%nn9J}m ^ d ^.tci^M^^bfc, 

2 C WHM^ 3 • 7 5VT^ofcd^. JttJj^JS'rtiS. 45V 

x^;w^— immx^U) m\zmn^ z. tf)'^mmvrco 
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2 g \Z\t 6 0 jLtmJ?<^>M#&<&^fflbfeo ^^S2 gt*, 
H ^ , N - ^ 5" - 2 - t! D U H >(C j§? b U :7 tf - 

15 0?£Li®m®3g±lC^#b.l£ig|$^Tf^mbfCo 

tl^gr^Se^b. jEMSi^Ml 5 gl;iJ*l 0 0 /zmff(DL i^.^Mn, 
0,«:fflVifco ■fe/^U'-iS^l 6 gtC«>i^U:/Pk!l/>i:5l^UX5^ 
l/>3?>^'@i|^lc:a7feofe%)CD^&^Sefflb. Id « EC/DEC 

20 =3 : 7XU^Vrc^(D\Z^mmtUXL i F F .^m^Tc^ <D 

# ^ *3 o o 

( ^ 1^ ^aj 1 0 ) 

25 09^#MbT> M.mM^i^ 1 gJC«l OMm»©^fg&Jl 
V^rco Li®Ji5a3glC'^^n^^@g|5l5fi:bT«> Sn&^ 
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^ i^i^^m 1 fim) ^^mVfCo Jil2©i^^. N-^5^;w- 

<Z) L i ® jUB 3 g ±IC^^ b ^ ^^-^iiXi^rnVfco 

10 lEm^^Ml 5 g{Ct^9 0 Atmj¥<DL i^.^Mn^O 

,&fflVife, •feAV-i$' 1 6 gle:t*7i^uyDtfl/>i:3i^Ux5^1/ 

>*^^5i^tcm7^ofefe©=£^§efflb, mmm\z\t.E c y D B c = 

3 : Tlf^M-arbfe^X^l^I^i^^^^bTL i P F UQ ^ tc h (D ^ 

15 ^ :fe ;i o o 

0: s \z. m^m 9 . m^M 1 0 ^ ^zs]ti^m 1 (owm^nn 

^ ^ ^ 5p gj, H £E ^ f o 



5 













9 3% 


9 2% 


8 1% 




3.74V 


3.74V 


3 . 45V 



37 



wo 03/100888 



PCT/JP03/06374 



5 imfikm 1 1) 

s h\z^^n^M.muu tvx\t. a g 3ia^ t i^^jfe^ t ^ffl 

10 m) ^mmVfcio ±l3(0i^^> N - ^ ^ )V - 2 - \f U V \^ > \Z 

b % ® 1 h ± icm^ b , mm-^'^t^ 11 ii\z^h 

20 *fejE@^m^2^14htbT(*, 2 0AtmJP(DT;l/5::i':7A 

= 3 : 7 X m \^ Tc h <D \Z m t V X L i PFe^5n;l;^'b<Z) 
( H M «aj 1 2 ) 
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L i ^W.m 3 h^m^lyfco 

N - ^ 5^ ;V - 2 - tr □ U H > ^ U U >' -fb t* ::: U 5^ > 

mm 3 h ±\Z. ^Pl3Sft^a^1i^f§LiM*S6h^lAtm 
15 ^ ^ ^ iiriTc o 

^tcJEmmni^ 1 4 h tvx\t. 2 0 Mmiyoyjv^n'^zA 

fS^^ffibx IE3^S#IK1 5ht;i«8 5MmJP(Z)L i CoOg^ 

20 3 : 7T^'&bfe'b®lC^iti^tbTL i P F lJU X T^i h (D ^ 
Z.f3i^ Tco 

^6 \z. m^m 1 1 ^ ^®^^ji2. it^m 2 (Dwm^iscn^ 

25 

m 6 
39 
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mmm 1 3 




it^m 2 




95% 


95% 


9 5% 




3.74V 


3.74V 


3.45V 



<r>\zn\^ . 1 1 ^ 1 2 0. 2C4«c«B# 

^!)12(D«?&ti. ;^SS2h(D#^EfcJ:t9X^-;W^— («fl£X 

10 ^) 

15 m) <£^fflbfCo ±IB©&^> N-^9";i/-2-tfDUH>t;: 

20 n^. N-^5";i/-2-trDUH>f;i^^b:^:^ur7-/<btfn 

^^tc. Li©mM3i<^±(CSn^^«$-^§c:ttCj:D2 
0 0nm@o4'FB^P7 i^^J^fiKUfeo ^ \Z^f^m 7 i±fc:> 
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*fcjE@m«#l 4 i t \^X\t. 2 0 tJLmm<D7)VB,:=.^A 
m^^mV. lEmm^ni S l \Z\tl O O/immOL ii.iMn 

5 C=3 : 7 l^m-^l^rchO^iZ^mMtVXh i PF6^1lP;lfefe 

(mm mi 4 ) 

10 lai l^#mbT. ilCjll Ojamj*(D^?S^ 

ffl o 

L i®jlB3 i JC^*ns^@S^^:bTti, L i f&mUm 
15 5 Mm) S^fflbfco ±tB©5ia^. N - 5^ ;V - 2 - If D U H 

\zm'^iyrch(DM.UMni^i i ±\zm^ v . m.m-^'^^^tiz 

20 H ^ > N - ^ 5^ ;u - 2 - t! n u H >(c ^ ^ b 7}? U :7 'fb tf :=! 

ux> immu) . mnii-^u^^-7.h^\zm^vrch(D^ 

'^\Z. L i®l5Ji3 i (D±\ZL i,0-S i O^l^^b^i^^&jll 
^$iirS;iitc:J:D 1 0 0 n mm(D^mM 7 i SrJi^^ifebfeo ^ 
25 ^td^TBlSTiilCLi^Sr^^^ii-, 1. 5AimJ¥®Li^i 
mm 6 i S?^^ b 

SfejE@S«#l 4 i i:bT«> 2 0 jtimi¥<DT;i/^n'^A 
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fg&^ffib. iEM^i^Ml 5 i \Z\t 1 1 5 uLmm<0 h i^.^Mn^ 

CfSi -D ft o 

(mmm 1 s ) 

^mmmi^ 1 i iz]ii 1 0 uLmm(Dmm^ mi^^Tco i. i ^mm 
10 3iiz^^n^m.m^u^vxj,t.. l i m.MMm 4 a tvx (d 

S i:feJ;tKM«#J^5 a h hX (OF e ^ m X 7. y ^ > 
15 i ±\zm^ V . ^i^-^i^^:iii\Z^y)Stimm<DLi 

^mm 3 i ^mmi^r^io 
mmm 2 i\z\'^6 0fimm<D/\-\^:^ — :^>^mmvrz.o m. 

mm 2 i },ts /N — H;^j-2j^>, N-p<^;W-2-lfoUF>ic: 
T ^ b o 

J^t, L i!Rlg^3 i <D ±\ZL i^O-P^Og-S i O ^^^-^ 
m^Mm-^^^z:t\z^r) 1 2 0nmJ?(D4'F^^7 i ^m^V 
tc. ^ ^ \Z ^ mm 7 i ±\z . LiF^^^$i±, IjtimffODL 
25 iffimP6i^?^^Lfe, 

*fciE@^«'fici 4 i <hbT«, 2 0 MmjPOT;!/^ — 1:7^ 
fgSr^fflb. JEm^mm 1 5 l 1 5 ummcD h I^.^Mn, 
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u>ti^mvt\zmf3i'Dft%(D^mmh. mmm\ziitE c / d b c 

= 3 : 7 m V tc ^ (D \Z m t V X L i P F .^iUXtzh <D 





5 


6 


7 






99% 


9 8% 


98% 


98% 




3 . 7 5V 


3.75V 


3.75V 


3.45V 


( 300li- i7 JV 

^ ) 


84% 


82% 


83% 


52% 



10 

i^m^ikn^^iz-D \f^x . mmm 1 s-i 5<D«?6«vi-m 

^ \zi^m tfsi-D rc<D\ts ^r^m 7 i it)^. j^imnmee^^?, 
15 MmmmM^(DF^mr^h i mm\zm-^vx ^ h <D tm ^ '^n 

^tc. ^i^wji^msEiz-o \,^x mwtm 1 3~i s <omnkx 

0. 2CJS:mNp3. 7 5VT2b^fc)0t, Jtl|!i5^3T«3. 45 

20 X ^> ;v - ( « EE X a at ) 6*j Id M n § e: ^ d5 ^ t3 , 

3 0 0tJ--ri7;V^©^»il|#^tCl9bT>Jtfe^J3*« 

5 2%X$>'orci(D\zMVmmmi 3~1 StiS 0%eA±<h^$f 
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5 tfSi^o 
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Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 



1-44 



pages 



, as ori^ally filed 

, filed with the demand 



, filed with the letter of 



the claims: 
pages 



3-5, 8-16 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



pages 



1-2, 6-7 



filed with tiie letter of 22 January 2004 (22.0L2004) 



the drawmgs: 
pages 
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, as originally filed 

, filed with the demand 



pages 



. , filed with the letter of 



I I tiie sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



. , filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the intemational application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go b^rond the disclosiure in the 
intemational application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

♦ Replacement sheets which have been Juniished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17), 

*♦ Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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In response to &e invitation to restrict or pay additional fees the applicant 1 

1^ restricted the claims. 

IXI paid additional fees. 

1 I paid additional fees under protest 

I I neither restricted nor paid additional fees. 



□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite £e applicant to restrict or pay additional fees. 



This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I I complied with, 

not complied with for the following reasons: 

See supplemental sheet 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



I I all parts. 

1^ the parts relating to claims Nos. 
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In order for the group of inventions described in 
the claims to fulfill the requirement of iinity of 
invention, there must be a "special technical feature" 
which links the group of inventions so as to form a 
single general inventive concept. 

The technical feature of claim 1 is "a negative 
electrode for a secondary cell provided with a negative 
active material layer that can occlude and emit lithium 
ions, wherein the aforementioned negative active material 
layer is provided with a first layer having carbon as a 
principal constituent and a second layer, and the 
aforementioned second layer includes an element having a 
theoretical capacity greater than the theoretical 
capacity of graphite and at least one second element 
having a theoretical capacity not greater than the 
theoretical capacity of graphite, and the aforementioned 
second element is at least one element selected from a 
group comprising C and Fe . " 

Meanwhile, the technical feature of claim 2 is "a 
negative electrode for a secondary cell provided with a 
negative active material layer that can occlude and emit 
lithium ions, wherein the aforementioned negative active 
material layer is provided with a first layer having 
carbon as a principal constituent and a second layer, and 
the aforementioned second layer includes an element 
having a theoretical capacity greater than the 
theoretical capacity of graphite and at least one second 
element having a theoretical capacity not greater than 
the theoretical capacity of graphite, and the 
aforementioned second layer includes particles, and the 
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aforementioned particles include the aforementioned first 
element and the aforementioned second element . " 

These technical features are different, and thus^ 
there is no "special technical feature" common to claims 
1 and 2 . 

Therefore, the group of inventions described in the 
present claims I to 16 clearly does not fulfill the 
requirement of unity of invention. 
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Citations and explanations 

Claim 1 and claims 7 to 14, which refer to claim 1, 
are novel and involve an inventive step. 

The feature of the invention of a negative electrode 
for a secondary cell described in claim 1, wherein a 
second layer includes an element having a theoretical 
capacity greater than the theoretical capacity of graphite 
and at least one second element having a theoretical 
capacity not greater than the theoretical capacity of 
graphite, and the aforementioned second element is at 
least one element selected from a group comprising C and 
Fe, is not disclosed in any of the documents cited in the 
international search report, nor would it be obvious to a 
person skilled in the art. 



Claim 2 and claims 3 to 14, which refer to claim 2, 
are novel and involve an inventive step. 

The feature of the invention of a negative electrode 
for a secondary cell described in claim 2, wherein a 
second layer includes an element having a theoretical 
capacity greater than the theoretical capacity of graphite 
and at least one second element having a theoretical 
capacity not greater than the theoretical capacity of 
graphite, and the aforementioned second layer includes 
particles, and the aforementioned particles include the 
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the international search report, nor would it be obvious 
to a person skilled in the art. 
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